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Throughout this paper, we adopt the notations; *I* is the identity operator, *Fix*(*T*) is the fixed point set of *T*, VIP(C,F) is the solution set of variational inequality problem \[see Eq.  ([1](#Equ1){ref-type=""})\], "$\documentclass[12pt]{minimal}
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Let *C* be a nonempty closed convex subset of *H* and $\documentclass[12pt]{minimal}
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It was Yamada ([@CR16]) proposed a hybrid steepest decent method for solving variational inequality problem, which generate a sequence $\documentclass[12pt]{minimal}
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And also Auwalu et al. ([@CR3]) proved the following results in real Banach space which is the generalization of Tian and Di ([@CR14]).
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Motivated by these two results, in this paper, we modified the algorithms of Tian and Di ([@CR14]) to the class of total asymptotically strict pseudocontraction mapping to solve the fixed-point problem as well variational inequality problem, this will be done in the frame work of real Hilbert space. By imposing some conditions, we obtained new strong convergence results. The results presented in this paper, not only extend and improve the results of Tian and Di ([@CR14]) but also extend, improve and generalize the results of; Yamada ([@CR16]), Marino and Xu ([@CR9]), Tain ([@CR13]) and Mainge ([@CR8]).

Preliminaries {#Sec2}
=============

In the sequel we shall make use of the following lemmas in proving our main results.
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-----------
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**Lemma 7** {#FPar7}
-----------
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**Lemma 8** {#FPar8}
-----------
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**Lemma 10** {#FPar10}
------------
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*Proof* {#FPar11}
-------

Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$x,y\in C,$$\end{document}$ from Lemma \[[6](#FPar6){ref-type="sec"}(ii)\], we have$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\begin{aligned} \left\| T^{\beta _{n}}x-T^{\beta _{n}}y\right\| ^{2}&=\left\| \beta _{n}(x-y)+ (1-\beta _{n})(S^{n}x-S^{n}y)\right\| ^{2} \\&=\beta _{n}\left\| x -y \right\| ^{2}+(1-\beta _{n})\left\| S^{n}x-S^{n}y\right\| ^{2} \\&\quad -\,\beta _{n}(1-\beta _{n})\left\| (x-y)- \left( S^{n}x-S^{n}y\right) \right\| ^{2} \\&\le \beta _{n}\left\| x -y \right\| ^{2}+(1-\beta _{n})\left\| S^{n}x-S^{n}y\right\| ^{2} \\&\le \left( \beta _{n}+\left( 1-\beta _{n}\right) L^{2}\right) \left\| x-y\right\| ^{2}, \end{aligned}$$\end{document}$$since $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$L\in (0,1]$$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\beta _n \in (0,1)$$\end{document}$, it follow that, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$T^{\beta _{n}}$$\end{document}$ is nonexpansive, and it is not difficult to see that $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$Fix(T^{\beta _{n}})= Fix(S^{n}).$$\end{document}$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\square$$\end{document}$

**Lemma 11** {#FPar12}
------------
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Main results {#Sec3}
============

In this section, we prove the following theorem which is the extension of the theorems ([3](#FPar3){ref-type="sec"}) and ([4](#FPar4){ref-type="sec"}).

**Theorem 12** {#FPar13}
--------------
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*Proof* {#FPar14}
-------

The proof is divided into five steps as follows.
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Now substituting ([26](#Equ26){ref-type=""}) into ([25](#Equ25){ref-type=""}), yields$$\documentclass[12pt]{minimal}
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By Lemma ([8](#FPar8){ref-type="sec"}) and (ii), it follows that$$\documentclass[12pt]{minimal}
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**Corollary 13** {#FPar15}
----------------
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*Proof* {#FPar16}
-------
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**Corollary 14** {#FPar17}
----------------
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**Corollary 15** {#FPar18}
----------------

(Tain [@CR13]) *Let the sequence*$\documentclass[12pt]{minimal}
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*Proof* {#FPar19}
-------
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**Corollary 16** {#FPar20}
----------------

(Marino and Xu [@CR9]) *Let the sequence*$\documentclass[12pt]{minimal}
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*Proof* {#FPar21}
-------
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**Corollary 17** {#FPar22}
----------------

(Yamada [@CR16]) *Let the sequence*$\documentclass[12pt]{minimal}
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*Proof* {#FPar23}
-------
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                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$n=1$$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$k=\mu _{n}=\xi _{n}=0$$\end{document}$ and also take $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\gamma =0$$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\beta _{n}=0$$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$G=F$$\end{document}$. Therefore all the conditions in theorem ([12](#FPar13){ref-type="sec"}) are satisfied. Hence the result follows directly from theorem ([12](#FPar13){ref-type="sec"}). $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\square$$\end{document}$

Conclusion {#Sec4}
==========

In this paper, we modified the algorithms by Tian and Di ([@CR14]) in order to include the class of total asymptotically strict pseudocontraction mapping to solve the fixed-point problem as well variational inequality problem, this was done in the frame work of real Hilbert spaces. By imposing some conditions, we also obtained some new strong convergence results. Further we state that the results which were presented in this paper, not only extend and improve the results (Tian and Di [@CR14]) but also extend, improve and generalize the results of; Yamada ([@CR16]), Marino and Xu ([@CR9]), Tain ([@CR13]) and Mainge ([@CR8]).
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